Selective poisoning of Ctnnb1-mutated hepatoma cells in mouse liver tumors by a single application of acetaminophen.
Mouse liver tumors that harbor activating mutations in Ctnnb1, encoding β-catenin, express high levels of various cytochromes P450 (CYP), including CYP2E1 and CYP1A2. Acetaminophen (AAP) is metabolized in hepatocytes by these CYPs to the reactive intermediate N-acetyl-p-benzoquinone-imine, which is toxic to hepatocytes at high doses where depletion of glutathione occurs. We have induced liver tumors in mice by treatment with the liver carcinogen N-nitrosodiethylamine followed by chronic treatment with the tumor promoter phenobarbital. Under this protocol, ~80 % of tumors display Ctnnb1 mutations and express high levels of various CYP isoforms. Tumor-bearing animals were given a single intraperitoneal injection of 300 mg/kg body weight AAP, which was well tolerated by the animals. This dose, however, eradicated essentially all larger Ctnnb1-mutated, CYP-positive liver tumors, killing >90 % of hepatoma cells: at 2 days after AAP, large necrotic areas filled with cell debris were observed in tumors. These were infiltrated in the following days by immune cells starting from the outer parts of the damaged areas slowly closing the "wounds" left from the poisoned tumor cells. During this period, there was increased proliferation of normal hepatocytes, but some residual tumor cells were also proliferating. Our results show that a selective poisoning of Ctnnb1-mutated liver tumors by administration of AAP is possible in this experimental system. Application of an adapted protocol could be envisaged for neo-adjuvant treatment of human hepatoblastoma which are frequently mutated in CTNNB1 and often show high expression of CYP2E1.